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We shall say that the mean ergodic theorem holds in (m) . If the mean ergodic theorem holds in L P {TYÎ) for every function ƒ(y) GEZ/p(w) then we shall say that the mean ergodic theorem holds in L p (m) .
The following relations between the two ergodic theorems are known: If T is measure preserving, both the individual [l] and the mean [4] 2 ergodic theorems hold. Without assuming that T is measure preserving, the mean ergodic theorem in L p (m) for any p^l implies the individual ergodic theorem for all functions in L p {m) ( [2, p. 1061 ], see also [3, p. 539] for the case p = l).
The question arises whether, conversely, the individual ergodic theorem implies the mean ergodic theorem in b p (m) for some p^l. This question has significance only when L p (tn) is transformed into itself by the transformation induced on it by T. For in this case and only in this case is it true that for any ƒ £L p (w) the averages {Fh} also belong to L p {m) for & = 1, 2, 3, • • • , 3 We answer this question in the negative by constructing for each given p^l an example of a transformation of a measure space (5, m) onto itself for which (1) the individual ergodic theorem holds, (2) the mean ergodic theorem does not hold in £ p (ra), and (3) 
2^ + 2
which is an unbounded sequence.
We can now show that the above example satisfies the required conditions specified in the introduction.
(a) The individual ergodic theorem holds. In fact let f(y) be any real-valued function defined on 5, then since T is pointwise periodic the sequence {Fh(y)} converges to a finite limit for every y, that is, the individual ergodic theorem holds for every real-valued function defined on S. A fortiori it holds (with respect to m).
(
b) L\(m) is transformed into itself by T:
In fact, it can be easily seen that m(A) =m(T~~lA) is a completely additive non-negative set function (that is, a measure) defined on the measurable sets of 5. It can also be shown by considering approximating sums to the integrals thatif/6Li(w) then f \f(Ty)\dm= f \f(y)\dm. The proof is almost the same as for the special case 2 = 1. If, however, we consider the sequence of sets A nq , where q -n(2 p -1) + 1 and where the enumeration of the arcs on each c n is analogous to that used in the case p = l, we can easily see that the sequence of ratios
is an unbounded sequence. This is in contradiction with (ii) for t = p. Hence the mean ergodic theorem does not hold in L v {m). Again the statement made in (c) may be proved directly by exhibiting functions in L p (m) for which the mean ergodic theorem does not hold in L p (m).
Let pi be any fixed number not less than 1. Let p be the first integer not less than pi. Then the example constructed above for p is also a valid example for pi, for the individual ergodic theorem clearly holds and L Pl (m) is transformed into itself for the same reasons as before, while it follows from the fact that m(A)^l for every measurable set A and the fact that p^pi that the same sequence of sets which violates (ii) for the case t = p also violates (ii) for t = pi. Hence the mean ergodic theorem does not hold in L Pl (m).
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